Experimental Study of Energy Conservation and Audit at Singarani Colleries Company Ltd. Andhra Pradesh by Mahamood, Mahmad
EXPERIMENTAL STUDY OF ENERGY 
CONSERVATION AND AUDIT AT SINGARANI 
COLLERIES COMPANY LTD. ANDHRA PRADESH 
DISSERTATION 
SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS 
FOR THE AWARD OF THE DEGREE OF 
(POWER SYSTEIVI & DRIVES) 
By 
MAHMAD MAHAMOOD 
Under the Supervision of 
PROF. MOHIBULLAH 
DEPARTMENT OF ELECTRICAL ENGINEERING 
ALIGARH MUSLIM UNIVERSITY, 
ALIGARH (INDIA) 
1999-2000 
DS3224 
DISSERTATION APROVAL SHEET 
Dissertation entitled "Experimental Study of Energy Conservation and 
Audit at Singarani Colleries Company Ltd. Andra Pradesh" by Mr. MD. 
Malimood is apporved for the award of Master of Technology in Electrical 
Engineering (Power system and Drives). 
(Internal Examiner) (External Examiner) 
Chairman 
Department of Electrical Engg., 
Z.H. College of Engineering & Technology, 
Aligarh Muslim University, Aligarh. 
C E R T I F I C A T E 
Ceriifie^ that \he di^^erUim ert\{\ec\. "ttpenmeHid 5budi>| (^ twro^ Con^r 
yalam and Audit at i^nqarani Cd\er\ee> Compare Ltd, Andra Vvade^V, which i$ 
beinq submitted bi] Mr, MI7, Mahmood in partial fulfillments af the requirement, 
far tfie ana^d o^ the deqree of Master c?f Techmbqij in tlecbrical tnqneennq 
( P(7wer 3q5tem and i^erives) of Aliqarh Muslim Universitq, Aliqarh i5 a record 
of the car]d\d^5 cwn work carried o^t bq him under mq supervision and qjidan 
ce, The matter embodied in this dissertation has not been submitted for tlie aw 
ard of ant) other deofee of diploma. 
UUU 
c 
Prof. Mohibullah 
Department of Electrical Engineering, 
Aligarh Muslim University 
Aligarh 
ACKNOWLEDGEMENT 
I wish to express my sincere gratitude to my supervisor 
Prof. MohibuUah, Deptt. Of Electrical Engg., Faculty of Engg. 
And Tech., A.M.U., Aligarh for his scholrly guidance and sincere 
cooperation at all time during this work. Without their kind 
assistance this work was literally impossible. 
I am highly obliged to Mr. Eshwar Rao, D.E. VK 7 mine 
Singarani Colleries Company Ltd. Andra Pradesh", for his 
cooperation and valuable assistance. As well as, I wish to extend 
my special thanks to Mr. Prasad E.D. & M. for allowing me to 
carry this Dissertation Work at Singarani Colleries Company Ltd. 
Andra Pradesh", 
( ^ . . - v - x r ^ ^ 
MD. Mahmood 
CONTENTS 
CHAFirER- 1 ENERGY CONSERVATION 
1.1 Introduction 
1.2 Motivation for Energy Conservation 
1.3.0 Principles of Energy Conservation 
1.3.1 Maximum Energy Efficiency 
1.3.2 Maximum Cost Effectiveness in energy use 
1.4.0 Energy Conservation Planning 
1.4.1 Specifying targets & Preparing Plan 
1.4.2 Identifying Energy Efficient Facilities 
1.4.3 Implementation of Energy Conservation 
1.4.4 Evaluation of Benefits 
CHAFFER - 2 ELECTRICAL ENERGY CONSUMPTION PATTERN IN S C C L 
2.1 Primary distribution Transformers Connected load 
2.2 Load Curves 
2.3 No Load Losses of transformers 
2.4 Percentage Connected Load 
2.5 Loading in Primary and Secondary t/f 
CHAPTER-3 ENERGY AUDIT 
3.1 Introduction 
3.2 The Approach 
3.3.0 Energy Audit in SCCL 
3.3.1 Peak demand 
3.3.2 Specific Energy Consumption 
3.3.3 Production Vs Energy Consumption 
3.3.4 Month wise details of Production 
3.3.5 Base Load & Production Load Details 
CHAFFER - 4 ENERGY CONSERVATION OPPORTUNITIES IN PLANT EQUIPMENT 
4.1 Pumps 
4.1.1 Specific power consumption 
4.1.2 Comparison 
4.1.3 Pump Efficiency 
4.1.4 Observation & Recommendation at 30 L 
4.1.5 Observation & Recommendation at 43 L 
4.1.6 Observation & Recommendation at 56 L 
4.2 Conveyors 
4.2.1 Power Consumption of Trunk Belts 
4.2.2 Specific Energy Consumption 
4.2.3 Power Required 
4.2.4 Energy Conservation Impact 
4.2.5 Details of Gearheads 
CHAPTER-5 RECOMMENDATIONS & CONCLUSION 
5.1 Present Implementation 
5.2 Energy Monitoring System 
5.3 Conclusion 
REFERENCES 
Chapter - 1 
Energy Conservation 
ENERGY CONSERVATION 
1.1 INTRODUCTION 
Energy conservation means using energy more efficiently or 
reducing wastage of energy. It is important that any energy 
conservation plan should only to try to eliminate wastage of energy 
without in any way affecting productivity and growth rate. A small 
decrease in convenience or comfort can also be tolerated. 
Every day we flip switches, start cars, work in busy factories all using 
energy at a rate which is rowing daily. Energy has an important function. It 
is the central force behind our productivity, our leisure and our 
environment. There is a strong correlation between energy use per person 
and standard of living in each economy. A higher per capita energy 
consumption means a higher per Capita Gross National Product. Energy is 
an indispensable component of industrial product, employment, economic 
growth, environment and comfort. 
Low cost energy was abundant in the past, Energy cost was only a 
very small fraction of the cost of finished product. Use of low cost energy for 
home comfort became very predominant. However the 1973 oil embargo 
produced an energy crises which shocked the economy of the whole world. 
The subsequent increase in oil prices increased the energy cost in every 
sector, domestic, commercial, industrial etc. 
The per capita energy consumption in India is very low as compared 
to that in advanced countries. However our energy resources are fast getting 
depleted. Thus energy saving is essential in developed as well as developing 
countries. 
Energy conservation usually requires new investments in more 
efficient equipment to replace old inefficient ones. Thus energy conservation 
can result in more job opportunities, lower costs, cheaper and better 
products etc. 
1.2 MOTIVATION FOR ENERGY CONSERVATION 
The motivation for energy conservation depends on the sector in 
which it is to be applied. For household the main motivation is to keep the 
monthly energy bills (electricity, gas etc.) at the same level in the face of 
increasing energy prices. Another motivation for households is that it gives a 
chance to buy new and better gadgets which provide more comfort and 
convenience. 
For energy planners in Government sector, the motivation for energy 
conservation can be : 
1. To maintain adequate energy supplies. 
2. To ensure a balance between energy development and 
environmental protection. 
3. To satisfy energy saving goals. 
For industrial units the motivations for energy conservation can be : 
1. To maintain profits of the unit in the face of increasing energy 
costs. 
2. To ensure proper and adequate energy supply needed for the 
production processes. 
3. To ensure compliance with state energy conservation targets 
and efficiency standards. 
4. To ensure compliance of environmental protection bye-laws. 
Possible benefits from implementations of energy conservation plans 
are: fuel savings, smaller size and lower cost of heating and cooling 
appliiinces, lesser maintenance costs, lesser pollution, savings in labour 
costs, better and more acceptable product etc. 
1.3.0 PRINCIPLES OF ENERGY CONSERVATION 
Two principles of energy conservation planning are maximum energy 
efficiency and maximum cost effective-ness in energy use. 
1.3.1 MAXIMUM ENERGY EFFICIENCY 
A device, system or process in working at maximum energy efficiency 
when maximum work is done for a given magnitude of energy input. Only a 
part of the energy input is converted into useful work. The remainder is lost 
in energy conversion and transfer process and energy discharge. 
Work = Energy input - energy loss in conversion and transfer - energy 
discharge (1) 
Energy input can be in the form of fossil fuels or sensible enthalpy in 
fluid streams or latent heat in vapour and gaseous streams or electrical 
ener^^. It is necessary to measure input to determine efficiency. 
Work is done by a force causing a motion. Its magnitude is equal to 
the product of force and displacement e.g., in a turbine or motor the work is 
measured by the force and number of rotations of the turbine. For an 
illumination system, work is the number of lumens received on the working 
plane. 
Energy loss in conversion and transfer is a necessary part of energy 
utilisation. No process is 100% efficient. The energy losses can be electrical, 
mechanical, heat, chemical etc. This energy loss is finally dissipated to the 
surroundings in the form of heat. This heat is transferred to the 
surroundings by conduction, convection and radiation. 
In many processes a part of the energy input goes along with exhaust 
gases and fluids e.g., in electric power plants energy discharge takes place 
along with exhaust gases in the stack and condenser outlet water. The enter 
discharge depends on the speed of exhaust, discharge rate and temperature 
of discharge. 
It is evident that system efficiency would improve if energy loss in 
conversion and transfer and energy discharge is minimised. All energy 
discharge depends on the speed of exhaust, discharge rate and temperature 
of discharge. 
It is evident that system efficiency would improve if energy loss in 
conversion and transfer and energy discharge is minimised. All energy 
conversion techniques aim at reducing these losses. 
1.3.2 MAXIMUM COST EFFECTIVENESS IN ENERGY USE 
Implementation of energy conservation entails additional investment. 
This investment increases as more and more energy conservation measures 
are adopted (i.e., extent of energy conservation is increased). Because of 
implementation of these measures the fuel costs decrease as extent of 
conservation is increased. This is shown in Fig. The total cost per unit 
output is the sum of annual charges (interest depreciation etc.) on 
investment per unit output and fuel costs per unit output as shown. 
Evidently maximum cost effectiveness in energy use is around point M 
(provided energy prices are constant). In the neighborhood of point M, 
maximum efficiency is achieved at least cost. It is seen that this is not the 
theoretically maximum efficiency which occurs around point N. But the total 
Fig. Variation pf total cost per unit of output wjtfi extent of conservation. 
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cost around point N is higher than th^"^iOUM^.^J^f*M. The principle of 
maximum cost effectiveness requires the operation around point M. 
1.4.0 EJNERGY CONSERVATION PLANNING 
Energy conservation planning can be divided into four steps (1) 
Specifying energy conservation targets and preparing detailed plan for 
conservation (2) Identifying the facilities which are energy inefficient (3) 
Adoption of energy conservation measures (4) Evaluation of energy 
conservation benefits. 
1.4.1 SPECIFYING TARGETS AND PREPARING DETAILED PLANS 
The first step in energy conservation planning is to specify the targets 
and prepare plans for energy conservation. The targets should neither be too 
pessimistic nor too optimistic. Moreover the planners need lot of data about 
similar installations elsewhere, availability of new materials, new processes 
and new equipment before targets are specified and plan is prepared. The 
targets and plans can be divided into three categories viz. Programmes 
which do not require any additional investment, programmes which require 
small additional investment and need a year or so for implementation and 
programmes which require major changes and large investments. 
The programmes which do not require any additional investment 
include administrative and information programmes e.g., tunning up of 
engines and machinery, switching off lights when not required, small 
adjustments in manufacturing processes etc. These actions are easy to 
implement and can save about 5% of energy. 
The programmes which require small additional investments include 
recycling (or using scrap), changing process (from existing to more efficient) 
and retrofitting. These programmes can be implemented in a year or so and 
can lead to about 10% energy saving. 
Programmes which require huge investment are long term 
programmes. They include major production changes, installation of waste 
heat recovery apparatus etc. 
1.4.2 IDENTIFYING ENERGY INEFFICIENT FACILITIES AND EQUIPMENT 
In this step the facilities and equipment which are energy inefficient 
are identified. The indices used for this purpose are energy efficiency index 
(i.e., energy quantity index) and energy effectiveness index (i.e., energy 
quality index). 
Energy quantity index = energy used (2) 
Energy input 
Energy quality index = energy availability of output ...(3) 
energy availability of input 
These two indices indicate the extent of energy loss. The equipment 
and processes which have the lowest value of these indices are the first to 
be taken up for modifications, changes and replacements. 
1.4.3 IMPLEMENTATION OF ENERGY CONSERVATION MEASURES 
The energy conservation measures include : 
(a) method of installation i.e., recycling (i.e., using scrap), 
retrofitting and changing process (from existing to more efficient 
one). 
(b) Method of heat use (e.g. installation of equipment for waste heat 
recovery and utilisation, waste material utilisation and process 
efficiency improvement). 
1. 4 . 4 EJVALUATION OF BENEFITS 
In this step the overall costs and benefits of programmes are studied 
and calculated. A behaviour model and a cost function are used to evaluate 
costs and benefits. 
A production behaviour model can be written as 
1. Production level = fl (capacity, utilisation, sales, transportation, 
energy conservation requirements, pollution controls etc.) ....(4) 
2. Reduction in energy input = f2 (technology, age of equipment, 
location etc.) .... (5) 
where fl and f2 indicate functions. 
As per Eq. (4), the level of production is a function of total capacity, 
sales, transportation etc.) and as per Eq. (5) the reduction in energy input is 
a function of technology, age of equipment etc. 
A cost function takes the form 
Benefit/cost = 13 (production quantity, unit price etc.) ...(6) 
Where f3 indicates function. 
Eq. (6) states that the benefit/cost ratio is a function of production 
quantity, unit price etc. 
Chjptcr " ^ 
Energy Consumption 
Pattern in SCCL 
ELECTRICAL ENERGY CONSUMPTION PATTERN IN SCCL 
2.1 VK-7 Inc. Mine, receives power form 132 KV substation of SCCL, at 33 
KV level, from a distance of about 15 kM, through the feeder from 
open cost mine area. The power received from 132 kV sub-station, is 
distributed through 7 Primary Distribution transformers. The total 
installed capacity, of Primary Distribution transformers, (33 KV/3.3 
KV) is 8000 kVA. The connected load, of each of the transformers, is 
given below. 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Transformer Reference 
Transformer-1 
Transformer-2 
Transformer-3 
Transfonner-4 
Transfonner-5 
Transformer-6 
Transformer-7 
(GM Office Tr-2) 
Rating 
kVA 
1600 
1600 
1600 
1500 
1500 
1600 
1600 
Major Loads 
Winding Engine, 
Pumps, LT Trans. 
Pumps, LT Transform 
Pumps, Gear heads 
Haulers, LT Transforms. 
AM-50 : Machines, LT 
Transformers 
Long Wall Machines, LT 
Transformers 
MMM-Ventilation Fan 
Conveyors, LT Transform. 
Voltas Ventilation Fan 
Conveyors, LT Transform. 
Connected 
Load HP 
1693 
1795 
2435 
2486 
1800 
1654 
2138 
Connected Load Details 
TRANSFORMER N0.1 - CAPACITY: 1600 KVA (Capacitor Bank 240 kVAR-LT) 
Connected Load Reference 
Winding Engine 
Pumps 
75 KVA Transformer 
2 X 300 KVA Transformer (440 V) 
1 X 200 KVA Transformer (440 V) 
HP details 
1 X 285 KW (3.3 KV) 6 Hrs. (380 HP) 
2x180KW(3.3KV)24 Hrs.(480HP) : 
1 X 140 KW (3.3 KV) 24 Hrs. (90 HP) 
66 HP (440 Volts) 
2x120 HP (240 HP) 
2x75 HP (150 HP) 
110 KW (147 HP) 
30 KW (40 HP) ; 
Total : 
HP 
Total 
1050 
66 
390 
187 
1693 
TRANSFORMER N0.2 - CAPACITY: 1600 KVA (Capacitor Bank -480 KVAR-LT) 
Connected Load Reference 
Pumps 
1 X 300 KVA Transformer {440 V) 
1 X 200 KVA Transformer 
1 X 300 KVA Transformer (440 V) 
HP details : 
2x240HP (480 HP) : 
2x350 HP (700 HP) 
220 HP 
95 HP 
300 HP 
Total 
HP Total 
1180 
220 
95 
300 
1795 
TRANSFORMER N0.3 - CAPACITY: 1600 KVA - LT) 
Connected Load Reference 
Pumps 
300 KVA Transformer (440 V) 
315 KVA Transformer (440 V) 
400 KVA TR. Unit 
HP details 
21x350 HP (24 hrs) 350 HP 
2 X 240 HP (24 hrs) 480 HP 
500 HP 
Gear heads 2x100HP 12 hrs (200 HP) 
Gear heads 1 X 40 HP (40 HP ) 
Hauler 1x40 HP (40 HP) 
Aux. Fan 3 x 20 HP (60 HP) 
(not wrorking) 
Compressor, 12 hrs (90 HP) 
Power Pack , 15 hrs (50 HP) 
HP 
Total 
830 
500 
340 
140 
(Contd...) 
-Contd 
Connected load reference 
400 KVA TR. Unit '. 
400 KVA TR. Unit ; ' 
HP details 
LHD's 150 HP 
Jumbo 50 HP 
Gear head 40 HP 
LHD's 75 HP 
ACC 120 HP 
Crusher 120 HP 
Gear head 40 HP 
Aux. Fan 30 HP 
Total 
HP Total 
240 
385 
2435 
TRANSFORMER N0.4 - CAPACITY: 1500 KVA (240 KVAR-LT) 
Connected Load Reference 
2 X 400 KVA TR. Unit 
1 X 315 KVA TR (440 V) 
HP details 
AM-50 M/Cs (440 HP) 
H.W.G. Fans (240 HP) 
Dist Loads (470 HP) 
Gear head (3.3 KV)-2x112 kW 
(300 HP^ ) 
Gear head (3.3 KV)-2 X 125 kW 
(335 HP) 
Gear hi3;3d (3.3 KV) - 2x150 kW 
(402 HP) 
304 HP 
— 
HP Total 
300 
335 
402 
304 
2491 
TRANSFORMER N0.5 - CAPACITY: 1500 KVA (240 KVAR-LT) 
Connected Load Reference 
2x750KVATR. Units (1100 V) 
HP details 
Long wall 
HP Total 
1800 
MAIN INCLINE TRANSFORMER N0.1 CAPACITY 
Connected Load Reference 
Main Ventilation Fan (3.3 KV) 
2 X 224 KW Gearhead (3.3 KV) 
2 x 200 KV^ Gearhead (3.3 KV) 
1 x 200 KVA TR (440 V) 
HP details 
300 HP 
2 x 224 kW ; 600 HP 
2 x 200 kW ; 534 HP 
220 HP 
HP Total 
1654 HP 
MAIN INCLINE TRANSFORMER N0.2 CAPACITY 
Connected Load Reference 
Main Ventilation Fan (3.3 KV) 
2 X 200 KW Gear head -2 Nos 
3 X 300 KVA Transformers 
(440/550 V) 
1 X 200 KVA Transformers 
(440 V) 
1 No Stowing Pump 
(215GPM;39MWC) 
HP details 
300 HP 
2 x 2 0 0 k W x 2 ; 1068 HP 
550 HP 
(440 Volts) 220 HP 
15HRS/D 50 HP 
Total 
— 
HP Total 
2188 
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VK-7 mine is, electrical equipment, are operated at 
440V/550V/1100V/3300V, and to meet different voltage levels, 
Secondary Distribution transformers are located close to the load 
centers, at various locations. In all there are about 23 Distribution 
transformers, of different ratings ranging, from 75 KVA to 750 KVA. 
The total installed capacity, of the Secondary transformers, is 7J, 7335 
KVA. 
The Seven Primary Distribution transformers meet the entire power 
requirement of VK-7 Incline, and the maximum loading, on these 
transformers varies between 45-70%. These transformers have been 
provided with higher capacity, margins keeping in mind, the frequent 
momentary surge, in power drawn, by the multitude of mining 
equipment. 
In order to maintain better voltage levels at end-use locales, the total 
secondary distribution is at 3.3 kV level (thus minimizing PR losses), 
and accordingly appropriately rated transformers, are provided, based 
on the mining equipment in operation, at different working areas. On 
the whole, the electrical distribution network, switchgear and 
transformers are kept in good condition and utilized 
rationally... 
The total estimated no load losses and load losses of primary and 
secondary distribution transformers are given below: 
No Load Ix)ss (kW) 
Load LosJi at 
Maxiinuni Load 
(Kw) 
Prim&ry Distribution 
Transformers (7 Nos.) 
Rated 
22.6 
114.6 
Operating Load 
22.6 
33.66 
Secondary Distribution 
Transformers (23 Nos.) 
Estimated total loss 
36 
The average estimated loss is 2208 kWh/day accounting for 2.75% of 
the total mine's energy consumption. 
2.4 The total connected load of major electrical equipment for mining, is 
about 14, 000 HP, Gear Heads loads account for about 25%, followed 
by Dewatering Pumps, at 24.14%, of the total connected load. The 
details of loads are given in the following table. 
S. No 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Equipment Reference 
Dewatering Pumps 
Ventilation Fans 
Gear Heads (Conveyors) 
Haulers 
Mechanised Mining Equipments 
Winding Engine 
Crushers, Power Packs fisother 
loads 
Total 
Connected 
Load HP 
3380 
930 
3554 
713 
2240 
380 
2803 
14000 
% 
24.14 
6.64 
25.39 
5.09 
16.00 
2.71 
20.02 
2.5 The maximum trends of loading on the primary and secondary 
transformers are given in tables. 
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1. 
Transformer Load Survey -
Transformer 
Reference 
Rated 
kvA 
Rated 
Voltage 
KV 
(Pri) 
Secv 
olt 
Secondary Distribution 
Raiea 
Current 
Pri.A Sec 
A 
Actual 
Max.load 
Current 
(LV Side) 
% Loading 
Transformer - 1 (DIP Side Feeder) 
2. 
75^ 
200 
300 
315 
315 
3.3 
3.3 
3.3 
3.3 
3.3 
440 
440 
440 
440 
440 
15 
35 
52.5 
55 
55.1 
98 
232 
393 
420 
419 
20 
100 
75 
210 
210 
20 
43 
19 
50 
50 
Transformer - 2 (Green No1 & 9 0-432 Feeder) 
3. 
300 
200 
300 
3.3 
3.3 
3.3 
440 
440 
440 
52.5 
35 
52.5 
393 
232 
393 
285 
110 
250 
72.5 
47.4 ' 
64 
Transformer-3 (Green No2 Feeder) 
4. 
300 
315 
400 
400 
400 
3.3 
3.3 
3.3 
3.3 
3.3 
440 
440 
550 
550 
550 
52.5 
55 
70 
70 
70 
393 
420 
420 
420 
420 
-
240 
300 
300 
300 
-
57 
72 
72 
72 
Transformer - 4 (Belt Feeder) 
5. 
400 
400 
315 
3.3 
3.3 
3.3 
550 
550 
440 
70 
70 
55 
420 
420 
420 
240 
180 
320 
57 
43 
76 
Transformer - 5 (Long Wall) 
6. 
750 
750 
3.3 
3.3 
1100 
1100 Not Working 
Transformer - 1 (GM Office) 
7. 
200 3.3 440 35 1 232 200 86 
Transformer - 2 (GM Office) 
300 
315 
315 
200 
3.3 
3.3 
3.3 
3.3 
550 
440 
440 
440 
52 
55 
55 
35 
393 
420 
420 
232 
275 
330 
290 
125 
70 
79 
69 
54 
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ENERGY AUDIT 
3 . 1 ][NTRODUCTION 
The aim of energy audit is to determine how, where, when and how 
much energy is used in the facility. The audit helps to identify opportunities 
to improve the energy use of the facility and its operations. 
In the present scheme of things, energy shortages will be a recurring 
feature for some time to come. This can be tackled at three levels 
(A) The policy level 
(B) The macro level 
(C) The consumer level 
It is the objective of this paper to remedy the situation at the third 
level by employing the energy audit. Essentially, this powerful tool identifies 
the energy consumption per unit of production at major production centres. 
This fiipire is also known as the SEC (specific energy consumption). Once 
the SEyC is determined, heat/energy balances are drawn up for every 
production centre and for every major process. This helps in properly 
identifying the areas where energy losses can be contained. 
3.2 THE APPROACH 
Generally, the energy audit is conducted on the following lines. 
(A) Energy survey 
(B) Quantification of production in major centres 
(C) E^nsuring a minimum of energy metering 
(D) Study of load patterns 
(E) Quantification of energy usage in major centres 
(F) Detailed energy studies of various energy forms 
(G) Methods study 
(H) Determination of SEC 
(I) Recommendations 
3.3.0 ENERGY AUDIT IN S C C L 
The Singareni Collieries Co. Ltd. (SCCL) Kothagudem, is amongst the 
leading public sector coal producing companies in our country, with several 
mines, spread around the north west regions of Andhra Pradesh. 
Having pasted substantial profits over the past three years the colliery 
management is looking ahead towards improving productivity at all levies 
and in all their of activity. 
Although energy cost, primarily electricity, constitutes 19% of average 
production cost the colliery management has recognized the potential, to 
draw out hidden cost savings, through an energy efficiency improvement 
drive. A considerable degree of savings have already been realized, to 
through implementation of in-house energy conservation measures. 
Singareni Collieries Company Ltd. Identified VK-7 Inc., mining area 
for Electrical Energy Audit Study. The production during the current year 
(April 2000-December 2000) was 4,92,172 Tons and the Energy 
Consumption for the same period was 179.98 lakh kWh, worth Rs. 809.89 
lakh. The energy cost of VK-7 constitutes about 19% of coal cost. 
ENERGY USE PATTERN 
3.3,1 The average monthly power requirement of VK-7 for an average 
production of 220 TDP of coal is as follows: 
> Peak Demand 
> Average Demand 
> Average Power Factor 
5600 Kva 
5027 kW 
3800 kVA 
3400 Kw 
09 
3.3.2 The average monthly coal production, energy consumption and 
specific energy consumption, for the last two years, is presented in 
the following table: 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
Reference 
Coal Production/month 
Energy 
Consumption/ month 
Energy Cost 
(@ Rs. 4.5/kWh) 
Si)ecific Energy 
Consumption 
Si)edfic Energy Cost 
Average Production 
per Day (24 Day/M) 
Units 
Tons 
LakhkWh 
Rs./Lakh 
kWh/Ton 
Rs./Ton 
Tons/Day 
April 1999 to 
March, 2000 
37, 924 
17.89 
80.48 
47.17 
212.30 
1580 
April 200 to 
December, 2000 
54746 
19.99 
89.99 
36.52 
164 
2280 
3.3.3 The two year performance in respect of production and energy 
consumption indicators are encapsulated below: 
> Increase in Production by 3.7% (contribution by BG Section); 
> Increase in Energy Consumption by 11.7%. 
> Decrease in Specific Energy Consumption by 22.6%. 
Production Vs Energy Consumption 
(April 1999 - iVIarch 2000) 
80 
60 
40 
20+1 Hi(ii,fi,r,ii,r|(li,ii,li|f 
1000 T of Coal 
iLakhKWH 
-KWh/t 
# 
Production Vs Energy Consumption 
(April 2000 - Dec 2000) 
1000 T of Coal 
iLakhKWH 
r-KWh/t 
/ • <f 
As seen from the graph, the specific energy consumption values are 
highly sensitive to coal production. Lower the coal production higher the 
specific energy consumption. This is largely due to the fact that a lock 
steady base and of electricity consumption exists even during zero 
production periods, by way of continuous operation of Dewatering pumps 
and ventilation fans the major loads. 
3.3,4 The month-wise details of Coal Production, Energy Consumption and 
Specific Energy Consumption are given in Table. 
Production Vs Energy Consumption 
Month 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
March 
Total 
Ton 
60679 
52317 
46022 
22124 
15862 
16613 
21289 
40028 
72720 
41496 
21867 
44111 
455128 
1999-2000 
KWh 
1854000 
1700000 
1750000 
1550000 
1785000 
1750000 
1650000 
1850000 
1750000 
2000000 
1933800 
1890400 
21463200 
kWh/ Ton 
30.55 
32.49 
38.03 
70.06 
112.20 
105.34 
77.51 
46.22 
24.07 
48.21 
88.45 
42.86 
47.16 
Ton 
44854 
57326 
65353 
31377 
18208 
47243 
52323 
78429 
97599 
492712 
2000 - 2001 
kWh 
2287400 
1788000 
2077200 
1910400 
1600000 
2132800 
2030600 
2041375 
2130000 
17997775 
kWh/ Ton 
50.99 
31.19 
31.78 
60.89 
87.87 
41.15 
38.80 
26.03 
21.82 
36.53 
3.3.5 The average daily energy consumption of VK-7 Inc. is of the order of 
80.716 kWh. The base load, constituted by pumping, ventilation and 
transformer losses, account for about 75% (60, 666 kWh) of total 
energy consumption and the balance 25% of energy consumption, is 
accounted for by production equipment. 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Ek[uipinent Reference Operating 
Load in Kw 
Energy 
Consumption 
KWh/Day 
Base load ( independent of Coal Production) 
Pujnps 
Fans (voltas, MMM, H.W.G.) 
Transformers Losses 
(Ptimary 85 secondary) 
2156 
535 
92 
46777 
11681 
2208 
Pipoduction Load (Directly proportional to Coal Production) 
Gear heads main incline 
Long Wail Ekiuipment 
Long wall gear heads 
BG Section including BG 
conveyors 
V/inding Engine and auxiliaries 
GM oflBce 85 work shop 
858 
350 
450 
370 
100 
60 
8580 
2100 
2700 
5550 
400 
720 
% 
57.95 
14.47 
2.74 
75.16 
10.63 
2.60 
3.35 
6.88 
0.50 
0.89 
24.84 
ESTIMATION OF ENERGY CONSUMPTION BY END USE EQUIPMENTS 
s. 
No. 
A) 
i) 
ii) 
iii) 
iv) 
V) 
vi) 
vii) 
viii) 
ix) 
X) 
xi) 
xii) 
xiii) 
xiv) 
xv) 
xvi) 
B) 
i) 
ii) 
iii) 
C) 
D) 
E) 
F) 
G) 
H) 
1) 
Equipment Reference Rated K.W. 
Operating 
K.W. 
Operating 
Hrs./day KWh / Day 
Pumps 
1 8 D 6 8 L - 1 
1 8 D 6 8 L - 2 
1 8 D 6 8 L - 3 
1 8 D 6 8 L - 4 
1 0 D 5 6 L - 1 
1 0 D 5 6 L - 2 
9 D 43 L - 1 
9 D 43 L - 2 
G R 3 0 L - 1 
G R 3 0 L - 2 
G R 3 0 L - 3 
G R 3 0 L - 4 
G R 3 0 L - 5 
Surface - 2 
Surface - 4 
6 Dip Poti 
Total 
90 
i ,90 
56 
56 
179 
179 
261 
90 
261 
179 
179 
179 
261 
55 
55 
30 
2200 
63 
73 
60 
42 
173 
173 
318 
57 
318 
162 
158 
160 
306 
39 
36 
26 
2164 
23 
23 
23 
10 
23 
10 
23 
23 
23 
23 
23 
23 
23 
23 
23 
10 
1449 
. 1679 
1380 
420 
4117 
1730 
7314 
1311 
7314 
3726 
3634 
3680 
7038 
897 
828 
260 
46777 
Fans 
Voltes 
MMM 
HWG Fans 
Total 
Long Wall Panel 
Trunk Gear Heads 
GM Office & 
Workshop 
Primary & Secondary 
Distribution Tr. 
losses 
Long Wall Gear 
Header's 
BG Conv. & BG 
Section 
Winding Engine + 
Auxiliary 
225 
225 
90 
540 
1343 
1640 
— 
774 
285 
236 
239 
63 
535 
350 
858 
60 
92 
450 
370 
100 
23 
2 
12 
6 
10 
12 
24 
6 
15 
4 
5428 1 
5497 
756 
11681 
2100 
8580 
720 
2208 
2700 
5550 
400 
Energy consumption by base loads 
(Pumps + Fans +Tr losses) 
Energy consumption by production 
equipment 
Total energy consumption per day 
- • 
-
z: 
% 
75.15 
24.85 
Energy/day 
60,666 kWh 
20, 050 kWh 
80716 kWh 
Energy/montii 
18.19 Lakh kWh 
(for 30 days) 
4.81 Lakh kWh 
(for 24 days production) 
22.0 Lakh kWh 
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ENERGY CONSERVATION OPPORTUNITIES IN PLANT EQUIPMENT 
4.1 PUMPS 
A pumping system consist of a motor, a water lift pump coupled to the 
motor, suction pipeline, delivery pipeline and a foot valve. 
The dewatering requirement of VK-7 mine is taken care of by 
centrifugal pumps, of different capacities, ranging from 500 gpm to 
1000 gpm. There are more than eighteen umps in the VK-7 incline, 
area, and pumping is carried out from four levels (68L, 56, 43L, SOL). 
The schematic diagram, of the pumping system, is depicted in Figure 
During regular operation, 14 pumps are in operation, pumping water 
from the different underground levels, to the surface. The total 
operating load, of all the pumps, is about 2.1 MW. 
Five numbers, of HT Pumps, are used exclusively for pumping water 
from mine to surface on a continuous bases, and the total power 
drawn, by these pumps, is 1.1 MW. The total water pumped from the 
mines to the mines to the surface is about 2500 gpm. 
4.1.1 The specific power consumption of pumps for dewatering from the 
miine to surface located different levels is given below: 
Level Reference 
18 D 68 L 
10 D 56 L 
9 D 43 L 
GR 30 L 
Total 
No. of 
Pumps in 
Operation 
4 
1 
2 
4 
Power 
Drawn 
238 
173 
326 
944 
1681 
Average 
GPM 
— 
— 
— 
1826 
2426 
{Two pumps (1 x 10 D 56 L & 1 X 30 
in addition to above pumps) 
Additional pumping average power 
Additional Water Pumped 
^ are operated for 10 lixs per day 
278 kW 
748 GPM (average) 
> Total Pumping Power 
> Quantity of Water Pumped 
> Water handled per kW of 
Pumping Power 
> Average Specific Pumping 
Power Consumption 
1681+ 278= 1959 kW 
2500 gpm "1,50,000 
Gallon/hour 
76.5 Gallons/kW 
13.07 kWh/1000 Gallons 
4.1.2 For the existing sump positions, and head requirements, liquid power 
for pumping 100 gpm water was calculated, for direct pumping to 
surface from 56 L and 43 L and compared with existing (intermediate 
pumping) pumping system. 
The overall liquid kW requirement, for both direct pumping and 
casting (intermediate pumping) system, is given in the following table. 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
*1 1 
Pumping 
From - To 
56 L to 30 L 
30 L to Svirface 
56 L to Surface 
43 L to 30 L 
30 L to Surface 
43 L to Siuface 
Gallon + 4.54 litres 
Head 
(m) 
178 
250 
420 
80 
250 
3 5 0 * 2 
3 2 0 * 3 
Flow 
(gpm)*l 
100 
100 
100 
100 
100 
100 
100 
LkW 
13.20 
18.56 
31.18 
5.94 
18.56 
25.98 
23.74 
LkW 
K 
Present \ 
Direct y 
V 
N 
Present / 
1/ 
Direct / 
1/ 
*2 Up to Rudrampur *3 Up to Mine Surface 
31.76 
31.18 
24.5 
25.98 
23.75 
The overall L kW, requirement for direct pumping from 56 L and 43 L 
to surface is almost equal to, present pumping of 56 L to 30 L and 30 
L to surface. Similar is the case for pumping from 43 L to 30 L and 30 
L to surface. 
4.1.3 In order to assess the performance of the main pumps, the pump 
parameters (flow, pressures, density and the input motor power 
drawn) were measured, using flow meters, pressure gauges and power 
analyzers. 
Based on these findings, combined pump efficiency (pump and motor) 
of each pump was evaluated. 
The technical specifications and the operating efficiencies, for these 
pumps, are given in the following table. 
s 
No. 
5. 
6. 
7. 
8. 
Pairameteis 
Reference 
Pump 
Efiiciency 
(@ 92% 
Motor Eff.) 
% Loading on 
Head 
% Loading on 
Flow 
% Loading on 
Input PoAwer 
To Motor 
Units 
% 
% 
% 
% 
Gr30L-l 
(350 
HP-1) 
49.97 
89.3 
96.9 
107 
GR30L-2 
(240 No-3) 
45.87 
79.3 
65.6 
81 
GR30L-3 
(240 No-4) 
44.87 
87 
68.0 
87.4 
10D56L 
(240 No-2) 
51.26 
116.5 
62.1 
88.9 
9D431 
69.52 
— 
— 
— 
4.1.4 Observations & Recommendations - Involving 30 Level Pumps 
> During normal operation, 4 pumps are run at 30 L. The overall combined 
efficiences, of 3 pumps were as brought out in the previous section, while 
for pump no 30 L 350 HP - 2, provision for flow measurement was not, 
available. 
> The overall combined efficiency of pump and motor, has been found to 
range between 40-50% and pump efficiences vary between 44-48%, 
which is low (HT motor efficiency is taken as 92%). 
> Mechanically, a centrifugal pump is a very simple machine and is subject 
to very few mechanical troubles. In a majority of cases, hydraulic 
troubles originate in the suction system. However, considering the 
efforts put in by the mine management^ in up keep of water sumps 
and makir^ available positive suction to pumps (ex shifting of 68 L 
pumps), it is evident that the deterioration of efficiency, has taken place, 
mainly because of, aging of pumps. 
> It must be mentioned here that the maintenance practices adopted, by 
the mine personnel, is beyond refute, what with regular replacement of, 
worm out parts, like bushes 85 wear plates etc. 
> Considering the power consumed by the pumps and the substantial 
contribution of pumping power cost in mining cost, it is suggested to 
replace the old pumps, having operating efficiences of around 45% by 
and large, with new state-of-art pumps, having efficiencies, more than 
70%. 
> In order to maximize cost savings in pumping operations (at 30 L locale), 
the plant management may consider replacing the old pumps, with high 
efficiency, state-of-the art new pumps at different levels, after assessing 
the impact of energy savings. 
> The calculations for pump performance and efficiency evaluation, energy 
savings potential and envisaged investment for replacing three pumps 
(SOL 240 HP-1, 30L 240 HP No.3, 240 HP No-4) with new pumps, is 
outlined below. 
.1.8 Rationale for Energy Savings 
• 
• 
• 
• 
• 
Estimated efficiency of 3 pumps 
Overall combined efficiency 
Expected pump efficiency with new high 
efficiency pumps 
Present power consumption of 3 pumps 
Estimated power reduction with new high 
efficiency pumps (with combined eff of 69 
%) r ^ ^^ x607 
• I 69 J 
Realisable savings considering site 
conditions (80% of * 200 kW) 
Annual monetary energy savings for 8000 
hours of operation 
Annual savings potential @ Rs.4.5/kWh) 
Envisaged investment for 3 new pumps 
Simple Payback Period 
; 
: 
• 
; 
; 
; 
• 
• 
; 
50% 
46 % 
75% 
607 kW 
200 kW 
160 kW 
12,80,000 kWh 
Rs.57.6 Lakh 
Rs.15,00,000/-
< 4 Months 
.1.9 ENCON IMPACT 
> 
> 
> 
> 
Annual energy savings potential 
Annual monetary savings potential 
Envisaged Investment 
Simple payback period 
12.8 Lakh kWh 
Rs. 57.6 Lakh 
Rs. 15.0 Lakh 
Less than 4 months 
4.1.5 OBSERVATIONS AND RECOMMENDATION - INVOLVING 43 L PUMPS 
> The 43 L sump feeds to three pumps. Normally two pumps are in 
operation, with one pump supplying water to 30 L sump and the second 
to the surface, directly (Rudrampur). 
> Pump 9D 43L (120 HP) was observed to be drawing higher power in 
comp;arision to the others. The reasons are on account of: 
> Throttling at delivery 
> Smaller 6 inch diameter pipes used at both suction and discharge of the 
pump. Ideally it should have been 8 inch dia pipe (for a pump capacity of 
1000 gpm, the pipe diameter sizing both at suction and delivery is 6 
inches instead of 8 inches) resulting in higher power consumption due to 
additional frictional head. 
> Recongnising the inefficiency imposed on the pump, due to throttling, as 
well the reduced operating hours (10 hours/day) of the pump, it is 
recommended to install new, high efficiency, 500 gpm pump, with 67 m 
head, in place of the existing 1000 gpm, 76 m head pump. 
> Use of the smaller capacity pump, will help reduce, friction head by 
about 1.5 kg/cm2, for a pipe length of about 900m, resulting in power 
savings. The detailed calculations of energy savings potential and 
envisaged investment, the pump replacement option, are given below. 
RATIONALE FOR ENERGY SAVINGS 
• 
• 
• 
• 
• 
• 
Pipe dia of suction and discharge 
Present pump capacity 
Pressure developed 
Present power consumption 
Estimated flow with combined efficiency of 
57 kW = [Q (m3/s) x 9.81 m/sec2 x 80 m]/0.5 
Power required for 500 gpm, 65m head @ 
Combined efficiency of 66%. (0.88 r|m x 0.75 r|p) 
Reduction in power consumption (57 - 37) Kw 
Annual energy savings (@ 10 hrs/d * 300 days) 
Annual monetary savings (@ Rs. 4.5/kWh) 
Envisaged investment for new pump 
Simple payback period 
; 
; 
• 
; 
; 
• 
• 
• 
• 
• 
• 
6" 
1000 gpm 
8.0 kg/cm2 (g) 
57 kW 
0.0363 m3 /S 
or 480 gpm 
(say 500 gpm) 
37 Kw 
20 Kw 
60,000kWh 
Rs. 2.7 Lakh 
Rs. 1.5 Lakh 
< 7 Months 
ENCON IMPACT 
> Annual energy savings potential 
> Annual monetary savings potential 
> Envisaged Investment 
> Simple payback period 
0.60 Lakh kWh 
Rs. 2.70 Lakh 
Rs. 1.5 Lakh 
Less than 7 Months 
4.1.6 OBSERVATIONS & RECOMMENDATION - INVOLVING 56 L PUMPS 
> The 56L level, houses the main intermediate storage reservoir. This 
reservoir, feeds collected see page vi^ ater to three pumps, of following 
identical rating. 
• Discharge (flow) = 1000 gpm (75.67 lits/sec) 
• Head developed = 178 MLC 
• Motor rating = 173 Kw 
• Energy consumption = (173 Kw x 23 h/d) + (173 kW x lOh/d) 
5709 kWh/day 
> It is observed that the actual duty parameters are very different for the 
pumps' rated parameters. 
• Firstly, the actual head requirement is 178 MLC as against rated 150 
MLC, a variation of 20% in excess of rated capability. 
• Secondly the power drawn is much higher than rated, as seen from 
the power drawl vs flow parameters 
• Rated specific power consumption = 3.32 kWh 1000 gallons 
• Actual specific power consumption = 4.65 kWh/. 1000 gallons 
> Based on rated motor power, the rated pump efficiency for a LKW of 
111.35 in 62.3% (motor eft. = 90%) the actual efficiency, (taking motor 
efficiency at 90%) and duiy condition LKW of 81.9 and motor input 
power of 173 kW is 52,6% 
Keeping in view the following realities i.e. 
(i) Higher actual duity head that rated pump capability 
(ii) Resulting in decrease in flow 
{Hi) LoM^  pump efficiency, further eating into pump flow and increasing 
energy consumption. 
It is recommended to consider the option involving installation of two 
new high efficiency pumps of the following rating in place of each 240 
HP existing pump: 
Discharge (flow) 
Head developed 
Pump efficiency 
Pump input power 
500 gpm (37.83) Ips) 
180 MLC 
75% 
89 kW 
> The measure is associated with (envisaged) energy savings to the tune of 
4.98 lakh Kwh/year worth Rs. 22.44 lakhs annually 
RATIONAJ.E FOR ENERGY SAVINGS; 
> Design discharge head 
> Design flow 
> Operating head 
> Measured flow 
> Power consumption 
> Power consumption/day 
(1 Pump 23 hrs + 1 Pump 10 Hrs) 
(33 hrs* 173) 
= 
= 
= 
= 
= 
= 
152 
1000 gpm 
178 m 
621 gpm 
173 kW 
5709 kWh 
> The overall combined efficiency of 203 Kw 
present pump 85 motor 
> Estimated energy consumption for 
1000 gpm @ 178m (by 2 pumps) with 
an overall efficiency of 0.65% (90% 
motor eff. 72% pump eff.) 
> Energy consumption per day by 
new pumps (for 23 hours operation) 
> Annual energy savings (5709 - 4324) 
365 days 
> Annual monetary savings 
> Investment for 2 new pumps and 2 
motors of 500 gpm and 150 HP 
> Simple Payback period 
203 Kw 
4669 kwh 
3.80 Lakh kWh 
Rs. 17.1 Lakh 
Rs. 12 Lakh 
Less than 9-Months 
ENCON IMPACT 
> 
> 
> 
> 
Annual energy savings potential : 
Annual monetary savings potential : 
Envisaged Investment : 
Simple Payback period : 
3.80 Lakh kWh 
Rs. 17.1 Lakh 
Rs. 12.0 Lakh 
Less than 9 months 
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1*350 IIP 
1*190 HP 
Not in Opn. 
Proposed 4 
Lakli G'alluns 
Positive Suction 
Sump at 63 L 
New Puinp', 
Negative Suction 
4.2 CONVEYORS 
The coal extracted from hand section and BG section is transported to five 
BG bunkers, each having a capacity of 80 TPH, through six belt conveyors 
each of 400 TPH rating. The coal from long wall panel and road headers, is 
supplied through seven conveyors, up to strata bunker. From strata bunker 
and UG bunker, coal is supplied to the coal handling plant, by four trunk 
conveyors each of 1000 TPH rating. The conveyor from BG bunker to trunk 
belt is of 400 TPH rating. The conveyor specifications and the belt layout is 
detailed in 
4.2.1 All the trunk conveyors and long wall conveyors are operated by twin 
drive HT motors, at each station. The power consumption of main 
trunk conveyors, was monitored, and the findings are presented 
below; 
S. No. 
1. 
2. 
3. 
4. 
Conveyor Reference 
Belt No. 1 
Belt No. 2 
Belt No. 3 
Belt No. 4 
No. of MotorsTotal kW 
2 
2 
2 
2 
448 
400 
400 
400 
Maximum 
Operating 
LoadkW 
205 
291 
180 
160 
4.2.2 The coal handled and power consumption was monitored, for trunk 
conveyors, and the findings are as follows. 
S. No. 
1. 
2. 
Belt Reference 
Trunk No. 1852 
Trunk No. 3864 
Operating 
Hrs. 
8.6 
8.6 
Energy 
Consume. 
(KWh) 
4535 
8846 
Average 
Load 
(KW) 
527 
331 
Coal 
handled 
(Tons 
3647 
3647 
Specific 
energy 
Consume 
1.24 
0.78 
The average No load power consumption, of two gear heads, of each 
conveyor, is 60 Kw. The total idle running power consumption for 4 belts, 
with 8 motors thus totals 240 kW. 
During normal production, 55% of the coal is extracted through long 
wall panels and evacuated to coal bunkers, at CHP, through main trunk 
belts. During this period, the average loading on trunk belts is of theorder, 
of 420-450 TPH. 
The belt conveyor, from BG bunkers to trunk conveyors, has a 
maximum capacity of only 400 TPH, which results in reduced overall 
loading, on the main trunk belt conveyors, when BG coal is transported. 
The average loading on the trunk conveyors, when BG coal is 
transferred to CHP, is only 450 TPH, as compared to 420-450 TPH FROM 
STRATA BUNKER. 
The power consumed by 27,28 and 25 L BG conveyors is about 115 
kW. The present belt speed is 2.2 m/Sec, for rated out put of 400 TPH. 
However, considering the inherently erratic production from hand section 
and BG, the average belt loading varies between, no-load to 80 TPH, for 
initial 2-4 hours of commencement shift and evacuation of coal is maximum 
at 300-350 TPH, during end of the shift for about 2 hours. 
4.2.3 Given the variation in belt loading (and before looking into various 
options to conserve energy) it is worth while to briefly review the 
povrer requirement of belt conveyors and the factors influencing them. 
> The HP requirement, is a summation of four power components 
A) Power to move the empty belt system 
B) Power to move the loaded belt 
C) Power to raise or lower the load Friction from ancillary 
equipment 
P = JL(3.6GV + C ) + ^ 
270 
f = idler friction value 
L = length m 
V = belt speed m/s 
H = elevation 
Where 
P == Power requirement, HP 
F ^ factor depending on belt length 
G = total dead weight 
C = belt conveyor capacity tph 
From the above it is clear that the single factor, which can be 
optimized, with out affecting the throughput of conveyors, is the belt speed 
in view of the part load operations of the conveyors. 
The other option to minimize power consumption could be through 
use of a smaller belt of lower capacity. However keeping in view, the large 
load variations, this option may not be feasible. 
Given the large instantaneous variation in production and coal 
evacuation, the overall energy consumption of BG conveyors, can be 
reduced by operating these belts at reduced speed of about 1.2-1-6 m/sec 
instead of 2.2 m/sec. 
The belt speed reduction can be achieved, either through, a variable 
speed drive or by variable fluid coupling. Considering the ease of operation 
and advanced features available with the latest VSD's on LT motors of BG 
conveyors. 
Also, on need basis, conveyors can be operated, at lower speed during 
shift starting and at high speed during end of the shift, when the evacuation 
requirement is high. This variation in speed can be achieved, by timer 
operation with out manual intervention. 
By this measure, it is possible to reduce the present power 
consumption, of 115 kW, to 90 kW, thus resulting in saving to the tune of 
25 kw. The annual savings considering 300 days/year and 12 hrs/day 
operation, is about 75, 000 kWh worth Rs. 3.38 lakh annually. 
The BG conveyor motors are 440 V, 90 kW rating. The investment for 
3 Nos. LT VSDs; will be of the order of Rupees 6 lakh. 
4.2.4 ENCONImpact 
> Annual energy saving potential : 0.75 Lakh kWh 
> Annual monetary savings potential : Rs.3.38 Lakh 
> Envisaged investment for three VSD's : Rs.6.0 Lakh 
> Simple payback period : Less than two year 
DETAILS OF GEARHEADS 
GH. 
NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. . 
9. 
10. 
11. 
12. 
13. 
14, 
15. 
16. 
17. 
18. 
19. 
20. 
21, 
22. 
23, 
24, 
MAKE 
F.S.W 
ELECON 
ELECON 
ELECON 
CONCARD 
F.S.W. 
ELECON 
F.S.W. 
METRICON 
PRABHAKER 
MECO 
PRABAKER 
PRABHAKER 
RAMPUR 
APHMEL 
APHMEL 
APHMEL 
RAMPUR 
RAMPUR 
SINGARENI 
RAMPUR 
PRABHAKER 
SINGARENI 
PRABHAKER 
LOCATION 
SURFACE 
1x 
CUT/BINC 
IDlP/1 
LEVEL 
lDIP/16 
LEVEL 
33 Ls/4 DIP 
4 DIP / 34 L 
4 DIP / 52 L 
4 DIP/74 L 
84 LEVEL 
5D/96 
LEVEL 
86, LEVEL 
5D/93 
LEVEL 
SD/95 
LEVEL 
1 DIP/27 L 
5 DIP/27 L 
11 R /26L 
11 R/35L 
35 72 LEVEL 
36 72 LEVEL 
12xCUT/B 
INC 
39 V2 LEVEL 
5 DIP/93 L 
5 DIP / 93 Vi L 
CAPACITY 
KW 
2 X 224 KW 
2 X 200 KW 
2 X 200 KW 
2 X 200 KW 
40H.P. 
2X112KW 
2X125KW 
2X150KW 
1 X 150 HP 
75 HP 
1 X 150'HP 
75 HP 
75 HP 
40 HP 
125 HP 
125 HP 
125 HP 
40 HP 
40 HP 
40 HP 
40 HP 
40 HP 
40 HP 
75 HP 
LENGTH 
IN MTRS. 
468.00 
338.00 
516.00 
462.00 
90.60 
615.00 
683,00 
840.00 
912.00 
Vr, 
Vr. 
Vr. • 
Vr. 
80.00 
315.00 
315,00 
315,00 
— 
... 
300.00 
50,00 
118.00 
40 
80 
HEAD 
IN 
IVJTRS. 
60.00 
62.00 
60.00 
56.50 
LEVEL 
53.90 
49.50 
44.00 
29.00 
Vr. 
Vr. 
Vr. 
Vr. 
7.50 
14.00 
33.30 
... 
7.00 
• 7.00 
30.00 
7.00 
LEVEL 
8.0 
REMARKS 
In Belt Incline 
In King Seam 
In King Seam 
In Top Seam 
In Top Seam 
In Top Seam 
In Top Seam 
In Top Seam 
In Top Seam 
In Top Seam 
In Top Seam 
In Top Seam 
in Top Seam 
King Seam 
King Seam 
King Seam 
King Seam 
King Seam 
King Seam 
INDEX SEAM 
KING SEAM 
KING SEAM 
(AK) 
Top Seam 
Top Seam 
'i^f: ' 
Chjpter - S 
Recommendations 
& 
Conclusion 
Recommendations and Conclusion 
5.1 Some of the commendable measures implemented at VK-7 Inc, 
through in-house initiatives are listed below: 
> Shifting of pump house at 68L, to avoid negative suction and to optimize 
pump loads. 
> Installation of higher capacity bunker and reduction of overall conveyor 
operating hours from 18 hours/day to about 9 hours/day. 
> Optimizing of conveyor operating hours and reducing the number of belts 
from 17 to 7. 
> Installation of sequencing system for belt operations and monitoring of 
operating hours, installing hour meters, so as to avoid idle running of 
belts. 
> Shifting of 3.3 Kv substations nearer to the load centers, installation of 
higher capacity cables and improving the voltage regulation. 
> Installation of HT capacitors at each of the HT transformers and other 
key loads. 
> Regular monitoring of electrical energy consumption and flow 
measurements, of major HT pumps. 
> VK-7 Inc., mine has installed 3.3 kV capacitors, 7 Primary transformers, 
and at each of the Ventilation fan loads. The total installed capacity, of 
the capacitor banks, is 2, 720 Kvar. 
5.2 ENERGY MONITORING SYSTEM 
The energy cost, accounts for about 18-19% of the coal cost and the 
fixed energy consumption of the mines (constituting, pumps and fans) is 
about 80% of the total VK-7 consumption. In order to optimize energy 
consumption, it is necessary to closely monitor energy consumption, flow 
delivered by pumps, and evaluate overall efficiency of pumping system, at 
frequent intervals, preferably once in a month. In order to assess pumping 
efficiencies, it is suggested to install energy meters, hour meters, pressure 
and flow indicators for the five surface dewatering pumps. 
The following energy monitoring and data logging practice can be 
adopted for day to day monitoring. (Table 1 & 2 is for pumps and conveyors 
respectively). 
5.3 CONCLUSION 
Energy conservation is a small step towards alleviating the energy 
crisis in the country. However, it is significant when one considers that a 
multitude of users can contribute collective savings by private enterprise. In 
fact, it is encouraged to a great extent of proper management of the energy 
resources available to the consumer. If found feasible and necessary, the 
full scale energy audit can be carried out to assess specific energy 
consumption levels and pattern on a detailed scale. On a case-to-case basis, 
engineering recommendations, methods improvements, process 
modifications and introduction of energy efficient equipment are made, with 
accompanying cost-worth analysis and payback periods. The adage of an 
unit saved is worth two generated is worth thinking about. 
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Conveyer 
Ref 
Operating 
hours (Hr) 
1-
shi« 
I I -
shift 
1-
shift 
Trunk Conveyors 
No, 1 
No. 2 
No.3 
No.4 
Total 
Long Wall Conveyors 
No. 5 
No. 6 
No. 7 
No. 8 
No. 9 
No. 23 
No .24 
Total 
B.G Conve 
No 14 
No 15 
No 16 
No 17 
No 18 
No 19 
Total 
— 
yors 
Production 
(Tons) 
1-
shift 
I I -
shlft 
Ill-
shift 
Energy 
consumption 
(kWh) 
I I -
shlft 
Ill-shift Ill-shift 
Specific Energy 
consumption 
(kWh/Ton) 
1 - shift II - shift Ill-shift 
Atvna Azad t i f ,^ 
!/•¥•• : ii 
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